Introduction

55
A frequent association with preterm delivery is chorioamnionitis, a bacterial 56 infection of the amniotic fluid, fetal membranes and placenta (13, 28, 30) .
57
Chorioamnionitis is associated with an increased risk for poor postnatal 58 developmental outcomes (3, 4, 15, 32) . The inflammatory response to 59 chorioamnionitis is postulated to be the proximal cause of injury to fetal organs which 60 increase the risk of periventricular leukomalacia (6) necrotizing enterocolitis (3, 4), 61 and bronchopulmonary dysplasia (34, 37) . Since the fetus swallows and aspirates the 62 amniotic fluid, infection of the amniotic fluid exposes the premature lungs and 63 intestine directly to bacteria and inflammatory products. In addition, the fetal skin and 64 the amniotic epithelium are exposed to the contaminated amniotic fluid. Importantly, the pulmonary and cutaneous inflammatory responses resulted in 73 systemic inflammation of the fetus (21, 24, 27) . In contrast to these early responses, 74 we recently observed no signs of inflammation in the fetal intestine 2 days following 75 intraamniotic injection of LPS or live Ureaplasma parvum (38, 39) . However, 7 and 14 76 days after intraamniotic injection of LPS or U. parvum, there was an inflammatory 77 response in the preterm gut (38, 39) . Therefore, an important question is whether gut 
Materials and methods
92
Animals
93
This study was approved by the animal ethics committee of the University of Western and fetus were euthanized with an intravenous bolus of pentobarbitone (100 mg/kg).
109
The pulmonary and systemic inflammation in these animals was recently reported 110 (24).
111
Isolation of the fetal lung: An incision was made in the cartilage ring just below the 112 cricoid cartilage for the insertion of two occlusive catheters. One catheter was 113 connected to a 2 liter collection bag that was sited in the amniotic cavity to collect 114 fetal lung fluid. A second catheter was attached to a mini-osmotic pump (secured in 115 a sub-dermal pocket in the fetal neck) for delivery of 1 mg LPS (or saline for controls) 116 to the distal trachea over a 24-hour period. The trachea was occluded around the 117 catheters and ligated above the catheter site. Thus we separated the fluid exchange 118 in fetal lung from the amniotic fluid. Therefore LPS administered to the fetal lung did 119 not reach the amniotic fluid. We also ligated the esophagus so that amniotic fluid 120 could not be swallowed.
121
Fetal gastro-intestinal tract isolation: The trachea was cannulated to drain fetal lung 122 fluid to a bag as for the lung surgery. A catheter attached to a mini-osmotic pump 123 was passed via a small incision in the esophagus into the stomach. The osmotic 124 pump was secured in a sub-dermal pocket in the neck and delivered 5 mg LPS (or 125 saline for controls) into the fetal stomach over 24h. The esophagus was ligated 126 above the catheter insertion site to achieve LPS exposure to the GI tract only. antibodies were detected with the streptavidin-biotin system (Dakocytomation) and 168 the MPO antibody was detected using a peroxidase conjugated secondary antibody.
169
Positive staining for MPO and CD3 was visualized with 3-amino-9-ethylcarbazole 170 (AEC, Sigma); nuclei were counterstained with haematoxylin. Immunoreactivity for at 2 d after LPS exposure in the gut (p=0.10) or in the lung (p=0.14) ( Figure 2E ).
259
Remarkably, at 6 d after LPS infusion in the GI tract, the number of FoxP3+ cells 260 returned to control levels in the 'gut' group, whereas these cells remained decreased 261 in the ileum after 6 days of LPS infusion in the '6d lung' group (p=0.09) ( Figure 2F ). TLR1 mRNA between day 2 and day 6 were significantly different (Table 2) . TLR1 288 mRNA levels in the fetal ileum decreased at 6d of exposure in the "IA", "gut" and 289 "lung" LPS groups.
290
Gut TLR2 mRNA levels in the fetal ileum selectively increased at 2 d of LPS 291 exposure to the lung ( Figure 4C ) and decreased after 6 d of lung, IA or 'IA Ocln 292 exposure when compared to matched saline treated animals ( Figure 4D ). In contrast, 293 ileal TLR2 mRNA levels remained unaltered after 2 or 6 d of selective LPS exposure 294 to the gut ( Figure 4C+D ). Ileal TLR2 mRNA levels significantly decreased between 2 295 and 6d of endotoxin exposure in the "IA" and "lung" LPS groups (Table 2 ). Compared in the fetal ileum of TLR4 mRNA between day 2 and day 6 were significantly different 300 (Table 2) . TLR4 mRNA levels decreased at 6d of exposure in the "gut" and "lung"
301
LPS groups.
302
TLR6 mRNA in the fetal ileum increased after 2 d of selective LPS exposure to the 303 gut when compared to age matched control animals ( Figure 4G ). Compared to all 304 groups, ileal TLR6 mRNA levels were reduced at 6 d after intraamniotic or 305 intratracheal injection of LPS ( Figure 4H ). Time dependent changes of TLR6 mRNA 306 in the fetal ileum between day 2 and day 6 were significantly different (Table 2 ). TLR6 307 mRNA levels decreased at 6d of exposure in the "IA", "gut" and "lung" LPS groups. Figure 5E ). In these animals, KLF5 expression was restricted to the 319 bottom of the crypts ( Figure 5E ).
320
To determine whether the reduced number of KLF5 expressing enterocytes was 321 paralleled by changes in cell proliferation, we evaluated Ki67 and phospho Histone- contact of the pro-inflammatory agonist to the GI mucosa or the lung epithelium.
367
The gut inflammation/injury in our experiments occurred due to local effects of experiments are hampered by a lack of suitable antibodies for sheep.
396
Another reason for the observed differences of the inflammatory 397 characteristics could be the timing of the onset of the inflammatory process. We 398 previously reported that LPS exposure of the fetal lung induced a rapid local and 399 systemic inflammatory response within hours after exposure (27) whereas amniotic 400 LPS exposure did not induce gut inflammation within 48h (38).
401
The relatively high levels of TNF-α and IFN-γ after direct LPS exposure were 402 paralleled by severe loss of ZO-1 in the fetal ileum whereas a slight increase of TNF- 
413
In this study we demonstrated that LPS exposure to the fetal gut resulted in LPS lung 2d vd 6d TLR1 mRNA P < 0.05 ns P < 0.05 P < 0.05 TLR2 mRNA P < 0.05 ns ns P < 0.001 TLR4 mRNA P < 0.05 ns ns P < 0.05 TLR6 mRNA P < 0.05 ns P < 0.001 P < 0.001
